A 62-year-old man with a history of non-insulin-dependent diabetes mellitus, hypertension and obesity, presented for elective lumbar laminectomy for spinal canal stenosis. Twenty minutes after placement in the prone position, he developed left orbital proptosis. The surgery was deferred and a subsequent CT scan showed an orbital haemangioma. This case highlights the importance of meticulous attention to eye-care for patients in the prone position.
Perioperative visual loss is defined as a visual loss presenting in any part of the visual field postoperatively or entire loss of vision in one or both eyes 1 . The most common cause of perioperative visual loss is ischaemic optic neuropathy 2 . This can occur as a result of elevated intraocular pressure.
The ocular perfusion pressure is the difference between mean arterial pressure (MAP) and the intraocular pressure. Ocular perfusion can be compromised by an increase in intraocular pressure despite a normal MAP.
Patients placed prone, regardless of whether anaesthetized or awake, have significantly increased intraocular pressure 3, 4 and hence are at increased risk of perioperative visual loss. Roth et al 5 estimate that the incidence of perioperative visual loss following spinal surgery is as high as 1 in 1100, a fifty-fold higher incidence than other procedures.
This case was of particular interest, not only because of the unusual diagnosis, but also because of the way it presented. The case highlights the potential for perioperative visual loss and the need for vigilance regarding eye-care in all patients, especially those in the prone position.
CASE HISTORY
A 62-year-old man presented for elective decompressive laminectomy for symptomatic lumbar canal stenosis. His history included cervical myelopathy requiring an anterior cervical discectomy and fusion in 1989, uncomplicated non-insulin-dependent diabetes mellitus, a normal opthalmological examination, controlled hypertension and obesity (weight 102 kg).
His medications included metformin 100 mg bd, glicazide 120 mg bd and nifedipine 10 mg daily. Routine preoperative assessment of the airway, cardiovascular and respiratory system was normal and his blood pressure was 120/80 mmHg. Examination of visual acuity and function was not performed. An electrocardiogram (ECG) showed a bifascicular block. Preoperative blood tests including a full blood examination, urea and electrolytes, liver function tests and clotting tests were unremarkable except for a slightly elevated blood glucose of 11.4 mmol/l. After appropriate monitoring, vascular access and insertion of an arterial cannula, anaesthesia was induced with propofol 140 mg, morphine 7.5 mg and midazolam 1 mg. Endotracheal intubation was facilitated with rocuronium 60 mg and anaesthesia maintained with nitrous oxide 50% and isoflurane 0.6%.
With the patient supine, water-soluble lubricant was placed in both eyes and an occlusive dressing applied. The patient was positioned prone on a Wilson frame, which is a triangular frame that helps flex the spinal column to increase the intervertebral space. The patient's head was maintained in the neutral to slightly flexed position and cushioned on a "jelly" horseshoe ring. Both eyes were visible, easily accessible and were free from direct pressure. A check of his eyes ten minutes after prone positioning was unremarkable. A further check ten minutes later revealed that the left eye was visibly proptosed and firm to palpation. There was grave concern about possible irreversible eye injury. The neurosurgeon was informed and agreed to close the wound, allowing prompt placement of the patient in the supine position. An ophthalmologist was called for an urgent assessment and anaesthesia was maintained awaiting review. The patient's blood pressure remained stable (MAP 75-85 mmHg), end-tidal carbon dioxide tension was maintained at 30 mmHg, and mannitol 75 g and dexamethasone 9 mg were administered intravenously. An urgent clotting profile, including internationalized normal ratio and activated partial thromboplastin time was normal.
The left eye was clearly proptosed and the orbit grossly congested after turning the patient supine. The proptosis resolved spontaneously over the next minute. The ophthalmologist arrived soon after and his initial examination was normal, with both orbits equal in dimension and soft. The pupils were reactive to light and there were no audible bruits. On closer inspection, a visible faint pulsation of the left eye was noted. Fundoscopy was not performed at this point.
With the ophthalmologist present, the original prone position was re-established in an attempt to reproduce the proptosis. The initial examination was normal but a subsequent examination ten minutes later again showed a proptosed left eye while the right eye remained normal. On palpation the orbital pressure felt increased but the globe was "not hard". Although the ophthalmologist did not believe the globe was compromised, he agreed it was prudent to cancel the case to allow a more detailed assessment of visual acuity and CT imaging of the orbits. It was agreed that further assessment was necessary rather than continuing the case in the lateral position.
Emergence from anaesthesia was uneventful. Visual acuity was 6/6 in both eyes and fundoscopy was unremarkable. The patient was questioned retrospectively about ocular symptoms. He denied any history of visual disturbance but described a history since adolescence of fullness and pressure around the left eye when he bent over, these symptoms having been of no concern to him, such that they had never been investigated.
A CT scan of both orbits, with contrast, was performed later that day and showed a predominantly extraconal mass which extended down into the infratemporal fossa. The tumour showed some subtle enhancement with contrast and several phleboliths were present indicating that the tumour was almost certainly an orbital haemangioma (Figure 1 ). According to the ophthalmologist, no intervention was required because the patient's vision was not impaired and surgical excision of the tumour would pose a high risk to vision. After further consultation with the ophthalmologist and discussion with the patient regarding the risks involved, surgery was performed one week later in the prone position with the head rotated to the left. The case proceeded uneventfully and the patient had no evidence of a postoperative visual defect.
DISCUSSION
Orbital haemangiomas are very rare and this case could easily have been missed but for the close attention to eye care provided during anaesthesia. In this particular case the patient suffered no adverse effects but the potential for postoperative visual loss must not be ignored.
Postoperative visual loss is, rarely, a catastrophic complication of spinal surgery 2,6-10 . Ischaemic optic neuropathy is the most common cause of perioperative visual loss. Other rare causes include retinal artery occlusion and cortical blindness 5 . Ischaemic optic neuropathy is due to occlusion of single or multiple ciliary arterioles and is usually an acute spontaneous event 11 . The aetiology of ischaemic optic neuropathy postoperatively is unclear and probably multi-factorial. Major risk factors include anaemia, hypotension and external compression 2, 5, 8, 12 . Duration of surgery, atherosclerosis, hypertension and diabetes are also considered possible contributing factors 8, 12 . The type of surgery greatly influences the incidence of perioperative visual loss, with the highest incidence associated with spinal, cardiac, sinus and head and neck surgery 5 . Cases of ischaemic optic neuropathy have followed numerous situations; in particular cardiopulmonary bypass, radical neck dissection, abdominal procedures, therapeutic phlebotomy, haemodialysis, cardiac arrest, hip surgery, pneumonectomy, parathyroidectomy, obstetric and gastrointestinal haemorrhage. In many cases haemorrhage and hypotension have been implicated as the physiological cause 11 .
The optic nerve appears sensitive to the effect of acute blood loss 2 and perioperative visual loss tends to be associated with long operations and with haemodynamic changes due to bleeding 10 . However perioperative visual loss also occurs in the absence of known risk factors 2,5,8,12 . Although no tissue diagnosis was obtained, the ophthalmologist thought the patient most likely had a capillary haemangioma that was susceptible to changes in venous pressure. In the prone position, hydrostatic pressure raises the orbital capillary-venous pressure, which may increase intraocular pressure 4,5 and potentially compromise ocular perfusion.
Friberg et al 13 and Huidberg et al 14 showed the association between an increase in venous pressure and subsequent increase in intraocular pressure. Dilger et al 7 suggested that, in the prone position, elevated venous pressure and decreased venous outflow might reduce perfusion of the optic nerve. Orbital venous pressure and intraocular pressure may have been further exacerbated by the presence of an orbital haemangioma.
External compression of the eyes can lead to an increase in intraocular pressure 15, 16 . As anaesthetists, we can minimize the risk of perioperative visual loss by preventing external compression of the eyes and by manipulation of ocular perfusion.
Unfortunately, there are factors beyond our control that also will have an impact on optic nerve perfusion 5 . The anterior and posterior optic nerves receive different vascular supply. End-arteriole posterior ciliary arteries supply the anterior optic nerve, whilst the posterior optic nerve is supplied by penetrating pial vessels 14 . Variations in the number of posterior ciliary arteries can render some patients more susceptible to optic nerve ischaemia 17 .
Twenty per cent of the population has abnormal autoregulation of anterior optic nerve perfusion 18 . Vessels in the posterior optic nerve are easily compressed, which may also increase susceptibility to ischaemic optic neuropathy 19 . Atherosclerosis may further compromise blood flow in patients with these anatomical and physiological variations 20 . Roth et al 5 suggested that factors beyond our control may make patients more susceptible to ischaemic optic neuropathy, especially after unfavourable haemodynamic changes and rises in intraocular pressure. These factors explain a proportion of cases of perioperative visual loss in which there was no known contributing factor 5 .
We believe our patient had the potential to develop perioperative visual loss and we elected to cancel the case. Factors supporting this decision were the requirement for prolonged prone positioning, the potential for blood loss leading to hypotension, the patient's history of non-insulin-dependent diabetes mellitus, hypertension and obesity, and the likelihood of atherosclerosis. His orbital pathology, with raised venous pressure, may have further increased his intraocular pressure in the prone position, to the potential jeopardy of ocular perfusion and hence with the possibility of ischaemic optic neuropathy. This case appears unique, with no similar case reported. It highlights the issues surrounding perioperative visual loss and reinforces the fact that, although the aetiology of the condition is often unclear and most likely multifactorial, in some instances it may be preventable by meticulous attention to eye-care.
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